Spontaneous and evoked pain-associated behaviors in a rat model of neuropathic pain respond differently to drugs with different mechanisms of action.
Given that patients with neuropathic pain suffer a mixture of spontaneous and evoked pain symptoms, we assessed the effects of drugs with different mechanism of action on spontaneous and evoked pain-associated behaviors in a rat model of neuropathic pain induced by chronic constriction injury (CCI) of the sciatic nerve. Frequent aberrant limb movement on the operated side was measured to assess spontaneous pain-associated behavior, and mechanical allodynia and thermal hyperalgesia were evaluated to assess evoked pain-associated behaviors. These three types of behavior were assessed after administration of the following drugs: pregabalin (α2δ-subunit ligand), morphine (μ-opioid receptor agonist), perampanel (α-amino-3-hydroxy-5-methyl-4-isoxazole propionic acid [AMPA] receptor antagonist), clonidine, dexmedetomidine (α2-adrenoceptor agonists), and diclofenac (non-steroidal anti-inflammatory drug [NSAID]). Pregabalin at an oral dose of 10 or 30mg/kg significantly alleviated frequent aberrant limb movement and mechanical allodynia, but not thermal hyperalgesia. Morphine at a subcutaneous dose of 1 or 3mg/kg significantly improved all three types of behavior. Perampanel at an oral dose of 1mg/kg attenuated only frequent aberrant limb movement. Intraperitoneal administration of clonidine (0.01 or 0.03mg/kg) and dexmedetomidine (0.03mg/kg) significantly improved all three types of behavior, while diclofenac did not relieve any of the behaviors. Pregabalin, clonidine, and dexmedetomidine significantly decreased motor performance at doses close to analgesic doses in the rotarod test. The present study demonstrates that responses to spontaneous and evoked pain symptoms in neuropathic pain condition differ depending on a drug's mechanism of action. The selection and application of drugs according to the specific symptoms would be considered for the medication of patients with neuropathic pain.